Rathke cleft cyst is thought to arise from incomplete obliteration of the lumen of Rathke pouch. The cells of the anterior pituitary lobe, from which pituitary adenomas develop, are also derived from the cells of Rathke pouch. Although Rathke cleft cyst and pituitary adenoma have a shared ancestry, they rarely occur coincidentally. Rathke cleft cysts have been found incidentally in 11% -33% of post-mortem examinations, and were associated with 1.7% -2.1% of the pituitary adenoma cases. These coexisting lesions are difficult to diagnose pre-operatively due to the variable signal intensity and position of the Rathke cleft cysts. Treatment of these lesions involves surgical resection to decrease mass effect and medical management to normalize hormonal imbalances. To our best knowledge, only 42 cases of Rathke cleft cyst with a coexisting pituitary adenoma have been reported in the English or Japanese literatures, but none of the coexisting pituitary adenoma is gonadotropin producing. We would like to report a case of Rathke cleft cyst with a coexisting gonadotropin producing adenoma that was successfully treated by endoscopic endonasal transsphenoidal approach with the removal of the sellar lesion and temporary hormone replacement.
Introduction
Rathke cleft cyst (RCC), first described by Luschka in 1860 [1] [2] , is thought to arise from incomplete obliteration of the lumen of Rathke pouch. This embryonic structure develops as a rostral outpouching of the stomodeum or primitive oral cavity during the third or fourth week of gestation. It has an anterior and posterior wall, as well as a central embryonic cleft. The anterior wall of the pouch proliferates to form the anterior lobe of the pituitary gland and the pars tuberalis; the posterior wall becomes the pars intermedia [1] - [5] . The residual lumen of the pouch is reduced to the narrow Rathke cleft, which usually regresses completely. The cells of the anterior pituitary lobe, from which pituitary adenomas develop, are also derived from the cells of Rathke pouch [1] - [3] . Although RCC and pituitary adenoma have a shared ancestry, they rarely occur coincidentally [2] [3] [5] [6] . To our best knowledge, only 42 cases of Rathke cleft cyst with a coexisting pituitary adenoma has been reported in the English or Japanese literatures, but none of the coexisting pituitary adenoma is gonadotropin producing [2] [5] [6] . We would like to present a case of Rathke cleft cyst with a coexisting gonadotropin producing adenoma which probably is the first reported combination.
Case Report
In December 2013, a 66-year-old man with past medical history of hypertension for five years, Legionella pneumonia with adult respiratory distress syndrome (ARDS) post treatment in June 2013 presented to us with the chief complaint of progressive blurred vision for more than two months. Traced back his past medical history, he was diagnosed to have a sellar lesion in 2007. His magnetic resonance imaging (MRI) at that time showed a cystic lesion measured about 1.7 cm × 1.3 cm × 1.2 cm in size at the sella and suprasellar region, manifesting hyperintensity both on T1-weighted (T1WI) and T2-weighted (T2WI) images without obvious solid enhancement (Figure 1 ). This lesion showed mild mass effect on the optic chiasm, however, he hesitated to have surgical treatment. He was on cortisone replacement since the previous admission due to Legionella pneumonia. On admission, his neurological examination was essentially normal except his visual field study showed bitemporal hemianopia. Sellar MRI was repeated which disclosed a cystic mass lesion with some solid enhancement, about 3.2 cm × 2.5 cm × 2 cm in size located at sella with suprasellar extension, manifesting iso-to hypo-intensity on T1WI and hyperintensity on T2WI images, causing the compression of optic chiasm (Figure 2 ). Endocrinological data were obtained; his cortisol level was normal (under regular cortisone replacement) but hypothyroidism as well as hypogonadism were shown. The pre-operative tentative diagnosis was Rathke cleft cyst or pituitary macroadenoma with cystic change.
On January 3, 2014, under general anesthesia, he underwent endoscopic endonasal transsphenoidal approach with the removal of the sellar lesion. A zero degree endoscope was introduced into the right side nostril to identify the sphenoid ostium. After the perpendicular plate of ethmoid bone was disarticulated and pushed to the left side, the rostrum of the sphenoid sinus was exposed and drilled to complete the sphenoidotomy. Then the sellar floor was exposed and drilled; the capsule of the lesion was opened, the solid tumor tissue rushed out followed by the outflowing of the mucinous contents (Figure 3) . After the removal of the solid and the cystic components of the lesion, a piece of DuraGen was placed in the subdural space to cover the pituitary gland and a piece of thin bone harvested from the resected sella turcica was used to reconstruct the sellar floor followed by spraying tissue glue on the reconstructive materials. Histology examination of the specimen showed a picture of pituitary tumor tissue with Rathke cleft cyst which composed of cystic space containing myxoid/mucoid material, lined by cuboidal to low columnar epithelium, with underlying collagenous stroma (Figure 4(A) ). The remaining pituitary tissue consisted of monomorphic proliferations of cells with uniform round nuclei, delicate stippled chromatin, inconspicuous nucleoli, and moderate quantities of cytoplasm, arranged in solid pattern (Figure 4(B) ). Reticulin stain showed loss of normal acinar structure (Figure 4(C) ). By immunohistochemistry, the neoplastic cells were positive for FSH (Figure  4(D) ), weakly positive for low molecular weight keratin (CAM5.2), and negative for prolactin, ACTH, TSH, GH, and LH immunostains. There are also focal hemorrhage and neutrophil infiltration. Rathke cleft cyst with a coexistent gonadotropin producing adenoma was diagnosed based on the morphology of the tumor cells and the result of immunohistochemical stains.
The patient's postoperative course was uneventful and his vision was much improved after surgery. 1-year post-operative follow-up sellar MRI done in January 2015 showed neither residual nor recurrent sellar lesion ( Figure 5) . The last endocrinological data checked in August 2014 were within normal limits and now he is not on hormone replacement.
Discussion
Rathke cleft cysts are benign, epithelial-lined cystic remnants of Rathke pouch and remain asymptomatic in the majority of people [7] . In cases of symptomatic Rathke cleft cyst, the common symptoms are headache, visual disorder, endocrine dysfunction probably caused by the mass effect on the adjacent structures [ 
Magnetic resonance imaging (MRI) is the preferred modality for preoperative evaluation and differentiation of cystic sellar lesions including Rathke cleft cysts, cystic craniopharyngiomas, arachnoid cysts, cystic or hemorrhagic pituitary adenomas, pars intermedia cysts, epidermoid tumors, sellar abscesses and even intrasellar aneu- . On MRI, Rathke cleft cysts often appear as well-circumscribed, centrally located spherical or ovoid lesions with little or no Gadolinium enhancement of the cystic wall in the sellar region [7] . However, because of the diverse content in the Rathke cleft cysts, they may contain serous or mucoid fluid, mucopolysaccharides, hemosiderin deposits, cellular sediments or particles of cholesterol and protein resulted in variable signal intensity on MRI [1] [2] [7] [9] . A high T1-weighted image intensity has been interpreted to indicate a high content of protein and mucopolysaccharides or hemorrhage. The cystic content of hyper-and iso-intensity on T1-weighted image is usually indicative of mucous with varying viscosity. Rathke cleft cysts with hypointensity on T1-weighted images usually contain CSF-like transparent fluid with low viscosity [2] [9] . Rathke cleft cysts have been found incidentally in 11% -33% of post-mortem examinations, and were associated with 1.7% -2.1% of the pituitary adenoma cases [1] - [3] [8] . The relationship between Rathke cleft cyst and pituitary adenoma is still controversial [1] [3] . Associations between these two lesions have been reported to be only occasional and coincidental [3] . Although Rathke cleft cyst and pituitary adenoma have a common embryological ancestry, a pituitary adenoma and a concomitant Rathke cleft cyst rarely occurs. The diagnosis of Rathke cleft cyst with a coexisting pituitary adenoma is difficult before surgery because Rathke cleft cysts show variable size, position and signal intensity on MRI. Nevertheless, the presence of a non-enhancing cyst with a pituitary adenoma suggests the possibility of an accompanying Rathke cleft cyst [2] [9] . Treatment of this unusual coexisting lesion involves surgical resection to decrease mass effect and medical management to normalize hormonal imbalances [2] .
Conclusion
Our patient was diagnosed to have a sellar cystic lesion with suprasellar extension in 2007. This lesion progressed and let him to have significant visual and endocrine dysfunction in 2013. He was successfully treated by endoscopic endonasal transsphenoidal approach with the removal of the sellar lesion and temporary hormone replacement. His bitemporal hemianopia was resolved after surgery and his hormonal imbalance was recovered during the follow-up. The histological examination of the sellar cystic lesion proved to be Rathke cleft cyst with a coexistent gonadotropin producing adenoma which probably is the first reported combination.
